Taxol-induced meiotic maturation delay, spindle defects, and aneuploidy in mouse oocytes and zygotes.
To increase our understanding about the potential risks of chemically-induced aneuploidy, more information about the various mechanisms of aneuploidy induction is needed, particularly in germ cells. Most chemicals that induce aneuploidy inhibit microtubule polymerization. However, taxol alters microtubule dynamics by enhancing polymerization and stabilizing the polymer fraction. We tested the hypothesis that taxol induces meiotic delay, spindle defects, and aneuploidy in mouse oocytes and zygotes. Super-ovulated ICR mice received 0 (control), 2.5, 5.0, and 7.5 mg/kg taxol intraperitoneally immediately after HCG. Females were paired (1:1) with males for 17 h after taxol treatment. Mated females were given colchicine 25 h after taxol and their one-cell zygotes were collected 16 h later. Ovulated oocytes from non-mated females were collected 17 h after taxol. Chromosomes were C-banded for cytogenetic analyses. Oocytes were also collected from another group of similarly treated females for in situ chromatin and microtubule analyses. Taxol significantly (p<0.01) enhanced the proportion of oocytes exhibiting parthenogenetic activation, chromosomes displaced from the meiotic spindle, and sister-chromatid separation. Moreover, 7.5 mg/kg taxol significantly (p<0.01) increased the proportions of metaphase I and diploid oocytes and polyploid zygotes. A significant (p<0.01) dose response for taxol-induced hyperploidy in oocytes and zygotes was found. These results support the hypothesis that taxol-induced meiotic delay and spindle defects contribute to aneuploid mouse oocytes and zygotes.